Driving forces for ligand migration in the leucine transporter.
The potential mechanisms for driving a ligand to and through a transporter are examined for the leucine transporter using the recently published X-ray structure. Through analyses with computational methods, including investigation of electrostatic properties, site and channel identification, and docking studies, a picture emerges whereby dipolar patches which characterize the electrostatic field serve as the primary driving force to attract the ligand to the protein and begin propagation into it. The electrostatic forces are then augmented by hydrophobic forces in the transport stages, with conformational changes in the protein helping to accommodate the migration. We identify 12 sites that might be involved in ligand recognition and migration. One of these sites corresponds to the tricyclic antidepressant binding site observed in the recently published X-ray structures.